In 1976 the French-American-British Cooperative Group classified acute lymphoblastic leukaemia into three morphology groups, L,, L2, and L3, using Romanowski stained films.' Different observers consistently identified L3 lymphoblasts but considerable variation between observers occurred in assigning lymphoblasts to L, and L2 categories. L3 morphology has subsequently been reported as characteristic of childhood B cell acute lymphoblastic leukaemia (B ALL).2 There is otherwise a poor correlation between lymphoblast morphology and immunological phenotype. We report four cases of B ALL in children. The morphology displayed is more varied than previously recognised.
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Material and methods
Blood was taken by venepuncture Patient 3 developed severe metabolic complications with a rapidly rising blood urea concentration, hypocalcaemia, hyperphosphataemia, and hyperglycaemia. Paroxysmal episodes of hypertension were followed by a large non-fatal intracranial haemorrhage, which subsequently required surgical evacuation. At this stage the patient entered remission, but unfortunately she was left with a hemiplegia and partial cortical blindness. She subsequently developed a meningeal relapse, from which she died.
Patient 4 contrasted with the other cases by presenting with a high white cell count (see Table 1 ) and by having no metabolic problems during induction. A necrotising pseudomonas infection of the vulva was successfully treated with antibiotics and white cell infusions. She remains in remission 18 months after diagnosis following treatment according to the UKALL VIII protocol for children with acute lymphatic leukaemia.
Results
The morphological appearances of the blast cells from each patient are shown in Figs. 1-4 . The large blast cells from patient 1 (Fig. 1) show the typical features of L3 lymphoblasts, intensely basophilic cytoplasm due to the high content of RNA, and the prominent vacuolation of the lymphoblasts. Those from patient 2 ( Fig. 2 ) also fulfil the criteria for L3 type. The blast cells from patient 3 (Fig. 3) , although displaying a deeply basophilic cytoplasm, lack the characteristic vacuolation of L3 cells; therefore, the B cell nature of the acute lymphoblastic leukaemia could have been overlooked. The morphology of the blast cells from case 4 (Fig. 4) shows no L3 features; there is abundant pale blue/grey, cytoplasm with minimal vacuolation and a large oval nucleus with open chromatin and prominent nucleoli. Our first impression was that these cells morphologically resembled monoblasts. Cytochemical esterase activity, a characteristic of monoblasts,4 was absent.
Surface marker studies confirming the B cell nature of the four cases are summarised in Table 2 . Al-Rubei, Rose, Hill Figs. [1] [2] [3] [4] The morphological appearances ofthe blast cells from patients 1-4. Morphological heterogeneity in childhood B cell acute lymphoblastc leukaemia Furthermore, patients with L morphology are at risk of severe metabolic complications secondary to acute tumour lysis, particularly during induction chemotherapy.'6 Such features were noted in our first three patients, but patient 4, despite the initial high white cell count, encountered no such problems. This 10 month old baby girl responded well to induction chemotherapy with prednisolone and vincristine and remains in complete remission 18 months later on a UKALL VIII maintenance regimen.
In conclusion, we emphasise the importance of accurate identification of the lymphoblast phenotype in all cases of childhood leukaemia. Further cases with B cell phenotype and atypical morphological features may subsequently be recognised. The clinical and prognostic features of these cases may be different from previously reported cases of B ALL in childhood.
